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How to-Make Good Lactic Starter

W. V. Price

“T ACTIC S‘I'ARTER_;'\:;\-:G]\
~ making @cdddT/Qh?
sour cream, cultured b
Good starter cam

common name for the culture that is used for
. Cottage cheese, Cream cheese, Baker's cheese,
milk and sometimes, Brick cheese.

e made without elaborate equipment but it does pay to

have the best that the business can afford. If you want to know more about
equipment you may turn at once to page 10.
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W hat is a Good Starter?

STARTER is sterilized milk which has been soured by the growth of count-
less millions of desirable, lactic-acid-producing bacteria. In good starter these
bacteria are alive and ready to work. You can always tell a good starter
because:—

Good Starter

—is jelly-like before the curd is broken;

—it has a smooth, rich-cream consistency after it is
thoroughly stirred or shaken;

—it usually has a slightly brown color caused by ster-
ilizing;

—it has a clean, mild-acid taste and a pleasing odor;

—it never wheys off;

—it never shows bubbles of gas nor splits nor holes
in the curd;

—it only takes 4 ounces to develop 0.70% acid in ten
gallons of pasteurized milk held for 15 hours or
less at 70°F.
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Fig. 1. Seed starter in milk bottles is pro- Fig. 2, This rack holds the bottles of seed
tected by a S-inch square of parchment  startsr for treatment. It hangs inside the tank
which is held down over the top of the a3 shown in Figure 3. The rack holds the

bottle by a metal cup. bottles so the tops are above the water level.
SEED STARTER is Always Carried by the Best
Operators

SF.ED STARTER is the small amount of starter that is made each day in
small, carefully protected containers. Seed starter is added to the sterilized
milk to make bulk starter.

How to make seed starter is described on pages 4 to 5.
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Seed starter, like seed corn, is a selected si ise it
produces such excellent results, Like seed cot from
wild seeds and this is best accomplished by g iners.
Too much care cannot be used in making a gooa scea starter. umess 7oe seed
starter is right the bulk starter will be wrong. -

BULK STARTER does the work

BUI.K STARTER is the large quantity of starter that is carried in a starter

vat or in milk cans, Bulk starter is added to the milk in the cheese vat for

Cheddar cheese or Cottage cheese, or to pasteurized milk for making buttermilk,

or to pasteurized cream for making ripened cream butter or Cream cheese.
How to make bulk starter is described on pages 9 and 10.
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Fig. 2. Here is & stee] tank with a cover; it is used for sterilizing, cooling, and bolding milk.
bulk starter, and seed starter st the deszired temperatures. The cans aod bottles are bestad
at the some time in fowing steam. Cold water is used for.cooling. The overfiow pipe keeps
the water at the right level in cooling. The overBow pipe can ba unscrewed by hand to draio
the waeer from the tank. The rack of bottles of sced starter must be taken out of the tank ani
cooled in the &ir until they are just lukewarm before tf;? can be put into cold water.

Some equipment manufscturers now make this type tank of stainless steel; their tanks
bave insulation, sealed covers, and noiseless heaters.

SEED STARTER IS MADE THIS WAY

1. Select your best milk see page 4
2. Put half a pint of milk in each of 4 pint bottles ___.. see page 4
3. Cover the tops of the bottles - sece page 4
4. Sterilize the milk in the bottles see page 5
5. Cool the sterilized milk to 70° F. see page 6
6. “Seed” the sterilized milk sce page 6
7. Ripen the seed starter at 70° F. __ --- 8ce page 7
8. Chill the seed starter to 60° F. or lower — e see page 7/
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Selecting the Milk

U from the patron who is most de-
pendable. Be careful!

Milk for starter :—

—should be absolutely fresh and
practically without odor;

—should stay blue in the methy-
lene blue test for more than
six hours;

—should be really clean— not
simply “cleaned” by filtering;

—should come from healthy
cows—never from inflamed ud-
ders.

Preparing the Milk for Seed
Starter for Sterilizing
PLACE one-half pint of the selected

whole milk in each pint bottle. Half
a pint of good starter is plenty of seed
for 200 pounds of bulk starter. It's a
good idea to make at least three or four
bottles, or as many as you need, so you

can choose the best of the lot for your
bulk starter.

Place a five-inch square of parchment
paper on top of each bottle and crush it
down, like a hood, to keep dust and bac-
teria away from the mouth and neck of
the bottle.

Push a metal cup down over the top
of the hood to hold the hood in place.
An aluminum cup is best.

Notice how this is done in three casy
steps in figure 4.

The next step is to sterilize the milk
in these bottles.
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SE your best milk for starter. Get it

for Seed Starter

£/ PINT BOTTLE
. HALF FULL OF
WHOLE MILK

\ HOOD OVER
BOTTLE

Fig. 4. Putting the milk in the bottle,

covering the bottle top with the
parchment paper hood and metal cup
is the way to begin the making of
high quality seed starter.



Sterilizing Milk for Seed Starter

MILK for seed starter must be heated in flowing steam for at least one hour,

The milk should look slightly brown in color after this heat treatment.
Milk heated in this way is practically sterile—it contains few, if any, living
bacteria. One of the simplest pieces of equipment for doing this job is shown
in figure 5.

If you want to use better equipment then turn to page 11 and see the "better
facilities” that are recommended there.

Y. STEAM
| 4" PIPE IS
XO) LARGE ENOUGH.

SEED STARTER
STERILIZER

MADE OF HILF OF A
| TEN GAL. RENNET HEG

TO FIT AROUND

oCONDENSATE STEAM PIPE.

OUT HERE
34 HOLE
WITH PLUG.

oFALSE BOTTOM

1F MADE OF WooD IT MUST
k\ BE FASTENED SO IT WON'T
FLOAY

Fig, 5. You can make a gadget like thig out of wood or metal. This one in made of hall
of u ten gallon renpet keg. You will need this, or more elaborate squipment, if you maks
your bulk starter in a starter vat like that shown in figure 14. You can use this gadget
to sterilize the milk and then, later, you can use it as a water bath to bold the ties
of seed starter at 70° F. while acid is developing.

If you kave no starter vat, then you may prefer to heat milk for seed starter acd buik
xtarter at the same time by using the devices shown in figures 2 and J.
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Cooling the Sterilized Milk for Seed Starter

LET the bottles cool in the air and, when thep are hand warm, set them

in the sterilizer shown in figure 5, or in 2 clean pail of water at 60°F.
The temperature of the water with the bottles in it finally comes to about 70°F;
this is just the right temperature so hold it there,

If you want to be especially careful, you can sterilize an extra bottle containing
water instead of milk. Treat it just like the other bottles. You can get an
idea of the temperature of the milk in the other bottles by measuring the tem-
perature of the water blank with your thermometer.

Don't be discouraged if you break a bottle the first time you heat and cool
three or four of them. After you have used a bottle for starter it gets tempered
to the heating and cooling and is better than a new bottle. With reasonable care
bottles will last for many weeks. Pint bottles last better than quart bottles.

Seeding the Seed Starter

TWO drops of seed starter added to one-half pint of sterile milk will

usually make it thick in 16 hours; occasionally you may have to add a drop
or two more, but adding too much is like putting too many cows in a pasture
—neither the cows nor the pasture do well.

The best way to seed bottles of sterile milk is shown in figure 6.

Steps in Seeding

1. Shake the bhottle of seed starter until the curd is
smooth and creamy.

2. Remove the cup and paper hood from a single bottle
of seed starter.

3. Take the cup from the top of a bottle of sterile milk.

4. With your left hand lift the paper hood of the bottle
of sterile milk and hold it over the bottle top like
an umbrella.

5. Crowd the top of the bottle of seed starter under the

-paper umbrella and pour TWO DROPS into the
sterile milk.

6. Quickly replace the paper hood and then the cup on
the bottle of seeded milk.

[6]



=

b T o A g o E e ey b5

Fig. 6. This is a very important part of starter making. A drop of seed starter iz bein,
carefully ed into sterile milk under the protecting cover of the parchment hood. Eac
of the other bottles of sterile milk will be seeded in this same way by using a diflerent
bottle of seed starter for each one.

Ripening the Seed Starter

HE seeded sterile milk must be held at 70°F. until it is thick. Higher
temperatures spoil the flavor; lower temperatures slow the ripening. People
and starters both like a living temperature of 70°.

A simple way to keep the bottles of seeded milk at the right temperature
is to place them in plenty of water at 70°F. Keep the water level just slightly
above the level of the milk in the bottles. The sced starter sterilizer shown in
figure 5 is very good to use for this purpose and it should be used if a starter
can is used for bulk starter.

The sterile milk usually thickens about 16 hours after it is seeded; it is
then ready to use as seed starter. If you are not ready to use it at once, put it
in a cold place where it will be chilled to 60°F. or below. This chilling length-
ens the active life of the seed starter.

Just before you use the seed starter shake it until it is smooth and creamy
so 'that you can measure it out drop by drop and so that it can be mixed
thoroughly with the milk to be seeded.

The family tree of your seed starters will look like figure 7. There are
simpler ways of carrying starter but none of them is so safe.
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SEED PURCHASED FROM LABORATORY
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Fig. 7. THE FAMILY TREE OF GOOD STARTER

Thiz shows how a few drops from a bottle of seed starter transferred eack day to a
new bottle of sterile milk becomes the next day’s seed starter. After the sceding of the
sterile milk is done then the best bottle of starter is used to seed the cheese starter for
the pext day. This is the “family tree” of a good starter. )

Where to get your first Seed Starter

I'I'S important that you get the best possible seed for your starter; when you
buy it ask for a “lactic culture’. You can buy it in small bottles from any
one of a number of commercial laboratories. Write the Dairy Department,
University of Wisconsin, Madison, for a list.

You can buy seed starter in cither the liquid or the powder form from
commercial laboratories. The liquid starters, when fresh, require no special
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treatments; seed starters or cultures in the powder form should be handled
furst according to the special instructions of the manufacturer which will be
found wrapped around every bottle.

Never depend on your neighbor for seed starter unless he is following these
methods of carrying starter and will let you carry home an wwopened bottle of
seed starter.

Now you are ready to make bulk starter,

BULK STARTER IS MADE THIS WAY

1. Select your best milk . - - see page 4
2. Heat it to 185° F. or more for at least 30 minutes __ see page 9
3. Cool it to 70° F. e see page 9
4. Select your best seed starter . _____ see page 9
5. Add one-quarter of a pint of seed starter to each 10

* gallons of the heated milk ___________ . . _.______ see page 9
6. Ripen the bulk starter at 70° F. -—— see page 10
7. Chill the bulk starter to 60° F. or lower _________ see page 10

How to Heat Milk for Bulk Starter

ULK starter is made in milk cans or statter cans. Skimmilk or whole milk

is selected for its high quality. It is heated to not less than 185°F. and held

at that temperature for at least 30 minutes. Heating to 200°F. for 60 minutes

is desirable but not essential when a separate seed-starter is used. Use only

a sterile thermometer to check these temperatures. You can sterilize a thermom-
eter in 2 strong solution of chlorine or quaternary ammonium compound.

Cool the milk to 70°F,

Seeding the Bulk Starter

S ELECT the best of your seed starters for seeding your bulk starter for to-

motrow. Make your selection 4ffer you have transferred the seed starter
itself into the sterile milk for tomorrow’s seed starter. Making your selection
dfter you have transferred the seed starter prevents contamination of the seed.
Now you have ancther good reason for making several bottles of seed staster—
you need to use only the best. '

Use one-quarter of 2 pint of seed starter for ten gallons of sterile milk for
bulk starter. Each bottle of seed starter contains one-half pint so pour out
half of it into the bulk starter milk. Don’t try to measure it in a graduate,
that might contaminate it; just hold your thumb on the outside of the bottle
at the half way level and pour out what you need. The small error you may
make by careful estimating will not show any marked effect on the ripening
of your bulk starter, '
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Ripening the Bulk Starter

OLD the seeded milk at 70°F. for about 16 hours until it thickens and

gets an acidity of 0.709%. It is then ready to use. If it develops more
than 0.70% acid before you can use it then you can use less seed starter the
next time or you can add the seed starter to the heated milk later in the day.
If the acidity is lower than 0.70% when you are ready to use it thea you can
use more seed starter the next time or you can add the seed starter earlier in
the day. :

If you are not ready to use your bulk starter when it gets the right acidity
you should stir it and cool it to 60°F. or below.

The most successful scheme of carrying seed starter and using it for bulk
starter is shown in figure 7.

BETTER FACILITIES FOR MAKING STARTER
Space

LY

A SPECIAL room for making seed starter may be an excellent investment

in large operations, Such a room should be of the most sanitary construc-
tion. Tile walls and floors and stainless steel shelves and tables are ideal. Only
_ the equipment necessary for carrying starter should be in the room. The air
should be forced into the room through a filter and there should be enough
air pressure in the room so that the air will flow out of the door when it is
opened.

In a cheese factory the vats for bulk starter must be tightly covered to
prevent contamination and should be located in a room separate from the
cheese vats and whey separator. This precaution is followed when there is
danger of contaminating starter with bacteriophage.

Bacteriophage, or “phage” as it is usually called, is present in many factories
or in the milk supplied to them. Phage destroys bacteria in starter so the best
way to protect starter is to isolate the starter making operations as completely
as possible, In New Zealand some factories have actually built starter labora-
tories in separate small buildings.

Equipment

MORE elaborate and expensive equipment for carrying starter is justified

(1) when large amounts of starter must be made each day; and (2) when
the smooth routine of large scale operations involving many men must be
maintained. “Good facilities” and “better facilities” are both listed in tables
1 and 2. Table 1 shows the equipment for making seed starter; table 2 shows
equipment for making bulk starter.
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TABLE 1. EQUIPMENT FOR MAKING SEED STARTER

Equipment Good Facilities Bettar Facilities
Starter contalner. ... One-pint milk hottles 500 ml. Pyrex Erlenmayer glase
. : fanks (soe figure 8)
Contalner covers.....o.... 5 Parchment squares and 4% Parchment squares and Pyrex
aluminum cups (see figures 1 and 2) | beakers, (sos Agure B)
Forheating. oo o ___.__ Steam bath (see figures 8 and 5) Pressure cooker and heater, or
Autoclave (sos figures 8 and 10)
Forcooling. ... . . _______ ‘Water bath (see figures 8 and §) Stainless steet water bath with
drain and hot and cold water
connections. {(see figure 11)
Forseeding. .. ___ . . _..._. No special equipment—pour seed | No specisl equipment—pour seed
¢ ) from bottle to l?ot.tle (see figure 4) | from fask to flask, (ses figure 12)
Forripening...... cceeue-- ‘Water bath figures 8 and § Incubator with temperature
¢ (see ) controla to keep & uniform 72°F.
(see figure 18)
Forchilling. ..o ‘Water bath (see figurea 8 and 5) Mechanical refrigerator
and 50°F. storage

TABLE 2. EQUIPMENT FOR MAKING BULK STARTER

Equipment Good Pacllities Better Pacllities

Containers. ... oooveeeeen Milk cans made of stainless steel, | Stainless steel, insulated, starter
sluminum, or well-tinned metal can. (see figure 14)
Forheating._.__..______..... Steam bath (see figure 3) Steam connections to starter ean.
Forcooling. ... ... ‘Water bath (see figure 3) go!{d water connections to starter
Forripening.____________.. ‘Water bath (see figure 8) Well-insulated starter can
Forchilling.. .. . ___.. ‘Water bath (see figure 8) Refrigeration connectlons to
starter can.
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Seed starter carried in a Pyrex flask, as shown in
figure 8, is protected by a square of parchment paper
held in place by a Pyrex beaker. The small neck
opening in the flask gives added protection from
contamination. Pyrex glass can be heated and cooled
quickly. -
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Pressure GAGE

A pressure cooker -
like that in figure 9 is
an excellent piece of
equipment for any good
laboratory but is espe-
cially useful in a well-
equipped small labora-

— tory. ‘Heating milk in

Pyrex flasks in the pres-

~ sure cooker for 20 min-

utes at 15 pounds pres-

sure will sterilize the
milk.

An autoclave as shown
is a piece of equipment
that a well-equipped bac-
teriological laboratory must
have. It is ideal for ster-
ilizing milk for seed
starter. Milk is sterilized
in this machine by heating
it for 20 minutes at 15
pounds of steam pressure.

Fig. 10
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A water bath connected
with hot and cold water
with an outlet to the drain
provides a simple, quick
way to adjust the tempera-
ture of Pyrex flasks or

" bottles of sterile milk.
Such a bath is shown in
figure 11.

Fig, 11

The same technic
illustrated in figure 6
can be used in handling
the Pyrex flasks, as
shown in figure 12. The
small openings in the
flasks decrease the
chances of accidental
contamination.

a‘k
\‘ STERILEMILK

Fig. 12
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. THERMOSTATIC CONTROL
JrEl

HEATING ELEMENT

Fig, 13

MOTOR DRIVEN
STAINLESS STEEL
INSULATED

STARTER CAN

100 LBS. OR MORE

Fig. 14
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An incubator that is
electrically heated and
has automatic tempera-
ture control is an excel-
lent investment. Such a
machine is shown in
figure 13. It must be
placed in a cool room
where the temperature
is below 70°F. or else
some other provision
for cooling must be
made. At least one in-
cubator is made with an
ice box attached to help
keep the temperature at
70°F.

A starter can, some-
times called a starter
vat, is a convenience
for making bulk starter.
Every prosperous fac-
tory deserves to have
one. It should be made
of stainless steel, should
be well insulated, and
should be connected
with steam and cold
water. Large factories,
where starter must be
held several hours after
it is ready to use, should
have a means of cooling
it by mechanical refrig-
eration.



A Careful Starter Maker Will—

—always carry a seed starter;

—never taste or smell the seed starter untﬂ gfter the sterile
bottles of mnilk have been seeded for the« next day,

—always examine the curd in the bottles i‘or sxgns of con-
tamination like wheying off or gas formatwn before
breaking the curd;

—always select the best seed starter for Seeding the milk
for the next day’s bulk starter; ‘

—always test the acidity of seed starters AFTER tbey |
tbey have been used for seeding purposes;

—always steam the bottles of milk for seed-starter until
they deve]op a slight brown tinge of color; -

-—aIways try to have 0.70% acid in the bulk starter and in
the seed starter when they are ready to use;

~—always cool the seed starter to 60° F. or below as soon as
it thickens;

—always cool the bulk starter to 60° F. or below aé soon as -
it develops 0.70% acid;

—ALWAYS BE AS CLEAN AS A SURGEON WHILE
HANDLING STARTER.

Published and distributed under Act of Congress, May 8, 1914, by the Agricultural
Extension Service of the College of Agriculture of the University of Wisconsin, Warren W.
Clark, Associate Director, the United States Deparument of Agriculture cooperating. ;

[16]°



